Should healthy people take calcium and vitamin D to prevent fractures? What the US Preventive Services Task Force and others say
T he united states preventive services task force (USPSTF) recently threw cold water on the use of calcium and vitamin D supplements to prevent fractures in adults, either finding inadequate evidence to make a recommendation or recommending against supplementation, depending on the population and the doses used. 1 Complicating this issue, several recent studies have raised concern about the long-term cardiovascular risk of calcium supplementation.
With so many people taking calcium supplements, how do we put this into context for our patients? I believe that we need to consider the whole person when discussing these supplements, as there are data that they also help reduce the risk of falls, cancer, and even overall mortality rates.
■ THE USPSTF'S METHODS
The USPSTF bases its recommendations on explicit criteria 2 developed by its Evidencebased Practice Center, which is under contract to the US Agency for Healthcare Research and Quality to conduct systematic reviews of the evidence on specific topics in clinical prevention. The USPSTF grades the strength of the evidence for the effectiveness of specific clinical preventive services as:
• I (insufficient evidence to make a recommendation for or against).
USPSTF recommendations consider the evidence of both benefit and harm of the intervention but do not include the cost of the intervention in the assessment. grade D (the USPSTF recommends against it, as these doses increase the incidence of renal stones and there is "adequate" evidence that these doses have no effect on the incidence of fractures).
■ WHAT THE USPSTF DID NOT DISCUSS
These recommendations do not apply to everybody. Rather, the document discusses "the effectiveness of specific clinical preventive Also, the document does not discuss the use of calcium supplementation by itself in fracture prevention. nor does it discuss possible benefits of calcium and vitamin D other than fracture prevention, such as reducing the risk of falls, cancer, or death. Further, the document states that "appropriate intake" of vitamin D and calcium is "essential to overall health" 1 but does not state the amount that is considered appropriate.
The document does refer the reader to other USPSTF recommendations concerning screening for osteoporosis in women age 65 and older and in younger women who demonstrate the fracture risk of a 65-year-old woman, 4 as well as to its recommendation for vitamin D supplementation to prevent falls in community-dwelling adults age 65 and older who are at higher risk of falls.
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Not included: A new meta-analysis
The USPSTF document also notes that after their review was completed, another metaanalysis concluded that fracture risk may be reduced by taking vitamin D in doses of 800 IU or higher. 6 In that study, Bischoff-Ferrari et al 6 performed a pooled analysis of vitamin D dose requirements for fracture prevention from 11 double-blind, randomized, controlled trials of oral vitamin D supplementation taken either daily or at weekly or 4-month intervals with or without calcium, compared with placebo or calcium alone in people age 65 and older. The primary end points were the incidence of hip fracture and any nonvertebral fracture according to Cox regression analysis, with adjustment for age, sex, community or institutional dwelling, and study. The aim was to evaluate actual vitamin D intake rather than the assigned dosage groups in the trials.
On the basis of actual vitamin D intake, the incidence of hip fracture was significantly (30%) lower in people with the highest actual intake (792-2,000 IU per day) than in controls. There was no reduction in the risk of hip fracture at any actual intake levels lower than 792 IU per day. Using this same analytic technique, the reduction in the incidence of nonvertebral fracture at the highest actual intake level was 16%.
Why were their findings different than those of the USPSTF? The authors hypothesized that some previous high-quality trials of vitamin D supplementation either showed no benefit because the participants were noncompliant and thus took less than the intended dose of vitamin D, or showed an unexpected benefit because the participants actually took more vitamin D than was specified in the study.
The USPSTF recommendations did not include studies of vitamin D without calcium, whereas Bischoff-Ferrari et al did, which could also explain some of the differences in the findings, as not all of the studies included in the two documents were the same. Several previous meta-analyses suggested that the dose of vitamin D was irrelevant when vitamin D was combined with calcium.
The data from Bischoff-Ferrari et al suggested that at the highest actual intake level of vitamin D, a smaller amount of calcium supplementation (< 1,000 mg daily) may be more beneficial in reducing fracture risk than a larger amount (≥ 1,000 mg daily). This is important, given the current level of concern initially raised by Bolland et al 7 The Institute of Medicine suggests that, for healthy adults under age 71, an adequate vitamin D intake is 600 IU daily, and for healthy adults age 71 and older it is 800 IU daily. They state that the safe upper limit for daily intake of vitamin D is 4,000 IU. As for adequate calcium intake, the daily recommendation is 1,200 mg for women ages 50 through 70, and 1,200 mg for all adults age 71 and older. As I have already discussed, the Institute of Medicine recommendations are based on the overall health benefits of calcium and vitamin D rather than solely on fracture prevention. Monitoring of vitamin D levels is not recommended unless the patient has osteoporosis or is at risk for vitamin D deficiency.
Risks of calcium supplementation
Much has been written recently about the risks of calcium supplementation.
This concern was first raised in 2008 by Bolland et al 7 in a post hoc analysis of data collected to evaluate the effect of calcium supplements on bone density and fracture. 7 More myocardial infarctions occurred in the calcium supplement group than in the placebo group, but the difference was not statistically significant, and the events occurred only in those who took more than 1,000 mg of calcium daily.
The same group reanalyzed data from the Women's Health Initiative and found a 24% higher risk of myocardial infarction in women who took calcium with or without vitamin D, but only in those women assigned to take calcium supplementation who had not taken calcium supplements before the study began. 9 More recently, Xiao et al 10 evaluated the effect of both dietary and supplemental calcium on cardiovascular disease mortality rates. 10 This was a prospective study of 388,229 men and women who participated in the National Institutes of Health-American Association of Retired Persons Diet and Heart Study. Supplemental calcium intake was associated with an elevated risk of cardiovascular disease in men, but not in women. Dietary calcium intake was unrelated to cardiovascular death.
The latest study to address this issue was from the Swedish Mammography Cohort, a population-based cohort that included 61,433 women born between 1914 and 1948, with a mean follow-up of 19 years. 11 Diet was evaluated by food frequency questionnaires. A daily dietary intake of calcium below 600 mg was associated with higher risks of all-cause mortality, cardiovascular disease, ischemic heart disease, and stroke. However, compared with women whose daily calcium intake was between 600 and 999 mg, a dietary intake of more than 1,400 mg/day was associated with a higher death rate, with a hazard ratio for all-cause mortality of 1.40, cardiovascular disease 1.49, and ischemic heart disease 2.14. Unfortunately, none of these studies were designed to assess the risk of cardiovascular disease related to calcium supplementation. Like the USPSTF, both the National Osteoporosis Foundation and the American Society of Bone and Mineral Research state that this type of study is needed to clarify both the benefit and risk of calcium supplementation.
Until these data are available, the American Society of Bone and Mineral Research has advised doctors and their patients "to discuss the best strategy for each individual patient, putting supplements as the last resort for healthier adults if they cannot reach recommended levels through the intake of calcium and vitamin rich foods." For adults who cannot tolerate dairy products, calcium can be obtained from calcium-supplemented foods such as orange juice and Jello and from nondairy sources such as leafy green vegetables, almonds, garbanzo beans, tofu, and eggs. 12 The National Osteoporosis Foundation suggests following the Institute of Medicine recommendations for adequate calcium and vitamin D rather than the USPSTF recommendations, most likely because the former are based on the overall health benefits of calcium and vitamin D rather than fracture prevention only. However, it reminds us that the Institute of Medicine recommendations do not apply to patients who are at the highest risk of fracture, ie, those with osteoporosis and vitamin D deficiency.
■ TAKE-HOME POINTS 
My recommendations
Based on the information summarized above, I recommend that my patients obtain as much calcium as possible from their diet-between 600 and 1,200 mg dailyand to take a calcium supplement only if they cannot obtain that amount of calcium in the diet. However, 24-hour calcium excretion is not recommended as a marker of calcium intake. I also advise my patients to take a vitamin D supplement, per the Institute of Medicine report for overall good health. The USPSTF recommendations concerning vitamin D and calcium address only fracture prevention. As I am responsible for the overall health of my patients, not just fracture prevention, I choose to follow the National Osteoporosis Foundation and Institute of Medicine recommendations, not those of the USPSTF.
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